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ABSTRACT 

PURPOSE: To reduce or remove a metal element added in a silicon film and 
promoting crystallization by exposing the surface of the silicon film 
crystallized by the metal element promoting crystallization and irradiating 
it with strong light in an atmosphere including chloride gas or fluoride 
gas. 



CONSTITUTION: A silicon oxide base film 102 is formed on a substrate 101 
and a mask 103 is provided, and then a nickel film is selectively formed in 
a region 100. Then, the mask 103 is removed and an amorphous silicon film 
104 is formed. They are heated, annealed, and crystallized in an active 
atmosphere. Thereupon, in the region 100 crystallization of the crystalline 
silicon film 104 is promoted perpendicularly to the substrate 101, and in 
regions other than the region 100 the crystallization is promoted 
horizontally from the region 100. Thereafter, the silicon film is patterned 
to form an island-shaped active layer 104 of the TFT. The substrate is 
placed in a hydrogen atmosphere involving gas selected among hydrogen 
chloride, carbon tetrachloride, nitrogen trifluoride, and dicarbon 
hexafluoride, and is irradiated with visible and near infrared ray. 
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©7n-;H&ff^, TFTS4BttlSK#|j«Ufc*5M*:|Hl 

8&£r5&5gL£:. (01 (E) ) 

[0037] mz*mwT~\z. pjs • jfi^^cj;^ 
-c. ^mnmrnz^x. 2 5 o~4 0 o'c-rjo^-r-s 

^ t iC J; o T tffp-T d t ^ist & * . 

[0 0 3 8] -kteiCiK-rielSSte. PTFTiNTFTt 

sffittacKW-fcCMoswifiTr****, ±121*1 tcis 20 

V>T. 2OCDTFT$r|SIBttCf^0, 't'ffeT^Bfrf & d £ 
{C<fcO. ffli£LfeTFT*2-^|wIB#(Cf^SgT^)il<tfcBr 
AIT**. 

[0 0 3 9] *mM@nz&\,»Tte. — •yfJV&mATZ 
*fttlT, Miaill0 4T©T«10 2±l; 

<fc<^. BP'S, tt«J*fi«#JIKa*lltO±S«»6fToT 30 

y*)v>(*>&z.<D4taKmmwki 04 
*©»«*ara»< iw»t* e t £v»5*r«s# 

■T^o Sfc^5Xvj8ia j ?»CVDftte«t:*^rjST'b«k 
[0 0 4 0] CHi60iJ2] 7 9=7- limn 

ft^HTFTTW<£< Pff^HTFTtfei^ 
Kl»«t*0-r«&<. Jf32Islg§gB#{;:fc*rJfflT"£-5. s 

[0041] ^mmm<D^mx.m<^mm^m2 tc^r. 

**M50«K:*V>T. ti2 0 1 tLTUa-Z>y7 0 50 



»¥7- 9 4 7 5 7 
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5 9 tf^XSIS (Jp£ 1 . 1mm. 3 0 0 X4 0 0m 
m) Sffifflbfc. TttfiM2 0 2 «fl;&*) £:/ 

5X7CVDST2 0 0 0 A©JP£ tCJ^/fcbfc. CVD 

L P C VD?£t£j;-pTJ¥£ 3 0 0~ 1 500 A. 0U;U£ 
8 0 0AO3$I2 0 5£»j6fcbfc. ^LT, S^WiC 

y^r;nst*j«Blb/t. £©-^;nitt. */ty^y> 

y^iciox, IS5~2 0 0A. M*.tf2 0A©J*£ 
dJgJ&Lfc, £©<fc5fcLT. aS5WiCffi«2 0 4fC*5 

(H2 (A) ) 

[0 0 4 2] ^-LT. 4 5 CCT? 1 «MWBl**ft:*fTo 

-JUgte. S^jlffl^iT. 6 0 0tX'4^ff-3fc. 
C07--;U8C*t>T. 0 5_h©2 

Q4<n>mmz\t. —y^)im^m^nT^^^\ z. 

O»»A»6»«fl:30«ieil-3fc. £©IMMfc:©IR. 0 2 
(B) 0^fPT*-rj;5tC. -•v^r;i'^^$tlT^75: 
<«« 2 0 4 £tn©««) fcis^Ttt, 

o 4 ©jaTi»»fl:©**©»»-ic- 3>$-;u©««©SS 

«f»««2 0 6*»»J«anfc. (BI2 (B) ) 
[0 0 4 3] COl7=-;H8©«. »*fbbfca* 
*S/^-=>yLi:TFTOftttffittl2 0 5' ©* 

2 (B) oa*K2 0 5(D5%. *J>&< t fciiS.fl -ft CD 3fc 
SB*fc=yirJl'3i«i||A*n*:2 0 4 ©gg^^X^5 1 >^ 

LVi. end -yyjU*«i(Sftri6*5t«l«*<k^l»A« 

* L fcx y dr;W«T F T ©»ttlC«Ug«ft R«f C £ * 

[0 0 4 4] ^©t£. £tt&&ft:**£B*©S£ft# 
(ISLE. *flaK*/»*=l/4) «t»R:«*, 

14S2 0 5' *5 5 0~6 5 0t. W^tf6 0 0tTl 

feo ^©^*. SttatI2 0 5* ©SiffiKSEfl:^*© 
11 0 OA) 2 0 6**rtSnt. Jl©JI»Bfcfl: 

Djj[t,L<B7y« (RFS) fCj^T, y^XT^r 

*i;$-a-Tfc«tj6»ofc. (02 (o ) 

[0 0 4 5] *©«, 7->S!(Cig»Jg 1 i:bT7 
•v^tT> ; En^A^iS^b^»7<ySE^ (HF/N 
H 4 F=l/10) C3-7»8U ttfc&*Nt2 0 6 
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> (TEOS) SfifftbT, «f**HSt«f0^ r 5X^ 
— 1 2 0 n rru ASMd te 120nm) 207 £ J£j£ L 

S:0. 1-5%IAU;. 
[0 0 4 6] *-<Dfg, NgJO^M#l<h LT, 10 

-f >ffi®2 1 0, 9 L **;Wgf£fig«2 0 9£^/£L/i 0 
fLT. Kr FU-if-JtftRWt-rs^fcJCtoT, >f 

2 5 0-3 0 0mJ/cm ! ^ Lfc 0 CI <D 1/ — *tf — R8St 
fCcfc^T, ^OTFT0V-7/HK XBv— Mfiia 
H3 0 0-8 0 0Q/cm ! £&o*to ^©Ig 

^ 0 (0 2 (D) ) 20 

[0 0 4 7] -totft* »-fba**fct4#U-f 5 H^±o 
T»ra*fe»«?2 1 l SJgjjEU £ btC, Hj^mH2 1 2 
* I TOtCJ:^T^^bfco fbT, u>9 9ha>—)V 
^MIT, TFTOV-X/FK>Ml:^DA/ 
7^-^lRTlS2 13, 2 14^Mb, Z. 
<DO-£>—Jj<DmM2 1 4« I TO 2 1 2 feft^"^ J: 
^CL^io 7K*4'T2 0 0-4 5 0X:, 

3 5 otTi«fW7^-;H/t, **fts*c:a^fcb 

T/^ y S"*— 3 >BI£^J5£ IT fc <k (0 2 
(E) ) 

[0 0 4 8] **8S«Tf^BUfcTFTB, V-*« 

TFT^:t^T't§ 0 **ffi#JTf£§£L;tTFT 40 
ttN^-V^S"^*?), 9 0-13 0 

(cm 2 /Vs) T&ofc„ «06OOt:, 4 8flffH 

SffllifcN^^^USTFTJC^Ki*^ 5 0-7 0 (c 
m 1 /Vs) Tfcofc£<fc£Jt«rr££, Ztltejz^te 
$H4cDft_tT&£o ^bC6 0 0 < CC07--JK:J:§IS 
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tz&ytm$t<Dxm\tT f toii gH4ft±o±TW&T& 

[0 0 4 9] [HJfi09 3] 03£ffl^T, *g|Jg0i|S!K 

wt*. sr#5x»«3 o i±icx/^*ffit>L<tt 

^7X7C VDffi(IctoTTffll3 0 2*JgJ5£U £ <o 
(3, ^yXYCVDffiCctoTf ^ 3 0 0-8 0 0 AO 
#ft»3i*«3 0 4MLL IT, f$1000 
A<©»ft:a*J«3 0 3 Sr»j«Ufca, dtl^31^M^/N 0 
^-Z>^'i£lT, 3£S?SI3 0 4(7)-^^rSm$^ 
fc. -?r IT, un^^IoT, X/W^j*tC<£oTJP£ 
5 0 0-2 0 0 OA, 0 0 0 A(D-7^H3 

OOSiflSlft. *tc, 3K**H«4>T4 5 IPS 
W7X-j^i3C&l/^ x^;i/Bi3 0 0JC*#Lfc 

g*I©-^l:Sft-7^H3 0 5*»*bfc. m 

3 (A) ) 

[0 0 5 0] ^<Dm. -ytr)\<>m$:ffim&ls<tefflMlZ 

mm*M^tzmmz&~iTy-y3 L >tf\,tz<, ^it, 2 

$13 0 4<DiB»>ft;*fTofco CCD^, El^CD^fPT^ 
3ft*±3fc, S«iz*fLT¥fT75:7jf^tC^a^S^ii 

JtSB©»»JCtt-ydrJ|/<0«flE<Z)WVi««3 0 SiflmtiL 
ZtlfZo (03 (B) ) 

[0 0 5 1] fr\Z. S$i3 0 4*/^-z>^lT 
»«Offitt»««3 0 6 45cttf3 0 7 &JB«L&. CO 
18* 03 (B) T3 0 5"e*Snfcffi«*^^^*tiB 

LTl^*««fc Jfc«LT- y dr;KD««3&« 1 ffiifi 
<i«V>;i£j&WILT^£o Lfc35*oT, *»£W;::io 
V^Tte, Y!?T<<c7m¥* ^l^aTFTSMt^.^ 
Ofi«t»SSttII«3 0 6» 3 0 7licn^O-7 

ttffiS:#ftJ;:S;£tt*#"r5R I EffitCctoTfTo^Co 
^©tt«©ett»*TC!>— y^l/jBMEtt, ix io 19 - 
1 X 1 0 2 0 cm-^^oAco 

[0 0 5 2] ffittI3 0 6i:3 0 7 t^ 

WfflLTffl*a!t«riE$nfcTFTia»*»s. -ra* 

**Jfi0»JO|lII»ttPTFTtNTFT**»WfSnT 

v^^t, mg^jico0i (d> iz7n-rmfSi£.g<uz>o 

Ttet>*>* 01 (D) {C^T«iSK:*3^Ttt. 2 00T 
FT0gttI^IilT^)^bT^O, 

[0 0 5 3] f^T, *«M©3ft)tHilt**5J:^ot. 

a«*»*7?«R*nfcift{b*#*H« (10%) \zm 

il/, ^niC&gO. 8-1. 4MmS^ttt5Rlfi 
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ct^ofco £©<h#©Sgte#J;U£, llOCC (JlSft 

3 0#tUc. ^©liglCj^T. 1 
5 0 A ©SftgifcjR 3 0 8 iflmOi 5 flit. (0 3 
(C) ) 

[0 0 5 4] pT« • ifi*ft3fcJ!BI#«. >;/B£ 

^^BfcSUfc. £©lSfc:«fcoT, Sttl^CZ'^ 10 
;KO«*«l x l 0" cm" 3 ( S I M S ©«j£IK5M 
Tfc&ofc. 1 tmm\Z.f^ hi^I3 

0 9, y-f h«ff 3 10, 3 11 (0 3 (D) ) 

— Jl/£J£j5fcU ;*^;H2ife§S3 1 3, 3 14, 3 15^f 
riELfc. i©«k-5icLT, +Bffi^TFT(HlgS*^fiS;L. 
fc. (03 (E) ) 
[0 0 5 5] *£tt0IJ©Xa©*EI«&B5 

K r — if — (&fi2 4 8 nm) £J$S4~r 20 

■SUtfcioT. *©*®fc»^»fcJR£#J«-r*.!:«t 
fete. a*«o?gafl:SffiJt.-ftLA*ieeD«iT**. 
«T. H5SffiV»T. *©«fc3fc#183ftfc&*ffli*ffl 

[0 0 5 6] *JS«flJl t|PIfllK*aifc6 4 CCTl^M 
7X-JH.Jtf£. 0. 21C/^5 8 0t;STMl/t 
IS5 0 1 fcjfl^fc. S«±JCttTflfi^5 0 2 mit& 
m, 132 0 0 0A) , HsJfcK&SJK 5 0 3 OPS 5 0 
OA) S»J«U, Sfc. #jMi9RM5 0 3OXiil:» 30 

j?s i o~i o o Anwtfc&mm&m&isTis^yz. z. 

<«x^/-;i/$-fflVi, itl-7^oMtti0~5 
0 p pmiLL (0 5 (A) ) 

[0 0 5 7] LT. S«*t*#iaT5 5 0tT4 
~8«f|HJ7--;H^fc. ^©iigJft, -y^KOiBiMtffi 
JlfffflC«fcoT. #ftlli)i5 0 3^iftL, ISA 

tta*«5 0ST?*4««. JR©-«fcl~Sc/im©*# 

s tr# jik ttffi © s s it o a s n * * * ^ i 

SSnt^4. (05 (B) ) 
[0 0 5 8] #IC, iia®7*hUy^77^-ftl:J; 

7c. a*««iSlc3S#UT«r»fctt^bitf4^©a»T»* 

L/c. Jfcl;:, &<fL7K3i£3 0 %-&^m*#fflaiCS«Sr 

dCKC. K r Fl+->7 - U—-*f—yt$:ffl.%i L 
fc. IltI^JW-SgSi:l/Tli2 5 0~4 5 OmJ/ 
cm' , 3 0 0m J /cm' tU 1 ^Bff t'tt 50 
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tl 0~5 0y 3 7h5IWbfc. ^©SSm. 10~5 
7©JP$ld«fcoTS8?T*U;r«fc^. £/c, ^©U— tf— 

istoificioT. ±ae©*s»s*«'t't9eufc# 

ui^tffc. £©!✓-■*— JHWI8©«K:. Stf. ± 
E©ftfrTl»7--;i'**Cft?Tt»J:*»5fc. (0 5 

(C) ) 

[0059] ±ib© u— *f-ytmw&. mmm&mfcT* 

«c»Lfc. tbT. 7"7X7CVDtet;i^T»^12 

o o A©s?^a^jR5 o 8*y-r hmMmtvTi&mv 

fzo CVDWj^tfXiiLTteTEOS (fh7-Ih 

*->«->5>. si (oc^ ) , ) hmm&m^. 

fi£KB#©a«*SStt 3 0 0~5 5 0*C. 0U*.fcf4 0 0t 

[0 0 6 0] 3\%M^T. 7>/*-y#V>tfmz£^T. 
m2 3 0 0 0~8 0 0 0 A, &\%.VS. 6 0 0 0 A<DT)IS. 
=->JA (0. 0 1-0. 2 36 ©*#>>?•? A£-&tT) * 
JfcfllUfc. *LT. T^X^A^^-x^L 
X, y-f h««5 0 9*»J*Ufc. 

[0 0 6 1] Jfcfc. -f H-tf>^air«fcoT, 
hmU5 0 9£VX:7<i:LT, P#«M^ 

(B, H. ) £rfflt>, Jnj£@JEEtt4 0 — 8 0 k 
V, mii6 5kVtLfc t K-Xl(ilxlO M ~5 
X 1 0" cm"', 0d;Lfcf, 5X10" tLfc. ' ©^ 
*, P &©*«*»« 5 10i51 l#»ricSnfc. * 
©«. U— y-*-7t©R8W(CJ:oTTx-Jl,$t5Cl^o 
Tc- +f— fttLTfi, KrFl+->7l/-f- (& 
S2 4 8 nm. A;i/^#|2 0 n s e c) £JflV*7c. 
^«*JS^J1 traCtbfc. (05 (D) ) 

[0062] m*t. 6 o o o Aoiftaii 5 1 

2*IH , »B*tLT7 , 5X7CVDSl:J:oT»l« 

*fl:^>t7';i'3=»>A©*JiJKK«toT. Pffl^tt 
mW$.^> 1 0tC«^-gB«l5 1 3JMLfc. $e>tc, 
7"7X-7CVDSl:J;oT, J?$2 0 0 0~5 0 0 0 
A. 3 0 0 0A®aftlXR5 1 4*/ty->^ 

-S/a>JRtUT»J«L.. r«itfl2i*l5 12 6x 
7f>^LT, ^FM^I®«5 1 KC3>^i7h*-;U* 

tt^ttttK (IS 1 0 0 0A) S^/V;^Sfc±oT» 

Cltl$rX<y5 1 >yLT|iim*® 5 1 5 £i*j£L 
fc„ (0 5 (E) ) 

[0 0 6 3] K±ffll8l:i?T7i7f 7*T h 'J 
HI?S©ilirSh5>>'X^*^J«T*^t**T€fc. C© 

T. KrFI+->7-L'-if-Sffll« -€-©ffi©l/ 
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— tf - £ m ^ T & J: ^ C £ « H 5 i: t? & ^ . 
CO 0 6 4] 

©&S7CSg»**fiiSSi±-5C:i:*iT^fc. Sit, Z.tL 
£t¥%ttX?. tftJxtfTFT1>TFD0llItt«|fi]± 

l. iaa^*«sfe#snfcfcj&K:. tft^tfd 
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20 



i o o T«w»©«muT^*a5» 

i o i #^xai£ 

1 0 2 ~F*te^ (ttft^Jllgt) 

10 3 VX? 

1 0 4 g»0t 

10 4- &vimmm (»«•«> 

10 5 ny^r;i/«flE©*Vi«* 

10 6 y-f hf&RjR (IMk£*jR) 

107 y-f hnm (7M-^A) 

108 nstt^ji raMtTVPs^/o 

109 y-f h«n 
i i o mmmitm 

1 1 1 V-X (HK» ffi*Hc 

1 1 2 3 t **;WBfifc»W 

113 kk> (y-x) m*$. 

1 1 4 V-X ffl 

i i 5 3-v*)iwj&m.m 

ii6 h'i/-f > (v-x) 

117 

1 1 8 mmmmm 
1 1 9 

120 mm 
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